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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a dielectric antenna module which is 
short when mounted and hardly cause interference between electromagnetic 



components of an antenna element and a module substrate and has small 
loss of an electric signal. 

SOLUTION: The dielectric antenna module is constituted by arranging and 
coupling the antenna element which has a radiation electrode and a 
signal line formed on a dielectric substrate and a module substrate part 
which has a signal processing circuit formed so that their bottom 
surfaces are in level with each other; and the antenna element part and 
module substrate part are coupled together by engaging uneven structures 
formed on the opposite surfaces of the antenna element part and module 
substrate part. 
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CLAIMS 



[Claim(s) ] 

[Claim l] It is the dielectric antenna module characterized by for the 
antenna element section by which the radiation electrode and the signal 
line were formed on the dielectric substrate, and the module substrate 
section in_which the digital disposal circuit was formed to be the 
dielectric antenna modules arranged and combined so that each base may 
come on the same flat surface, and to combine said antenna element 
section and said module substrate section by the checking and verifying 
by the concavo-convex structure formed in each opposed face of this 
antenna element section and the module substrate section. 
[Claim 2] The dielectric antenna module according to claim 1 
characterized by forming a signal line in the concave heights formed in 
each opposed face of said antenna element section and said module 
substrate section, and forming a grand electrode in said each opposed 
face, and connecting electrically said signal lines and said grand 
electrodes by the checking and verifying of said concave heights. 
[Claim 3] The dielectric antenna module according to claim 1 or 2 
characterized by forming the opening section between said digital- 
disposal-circuit formation fields of said antenna element section and 
said module substrate section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dielectric 
antenna module with which the antenna element which comes to form a 
plane antenna in the front face of a dielectric substrate and the module 
substrate in which the digital disposal circuit was formed which were 



suitable as microwave and an object for millimeter waves were combined. 
It is related with the especially optimal dielectric antenna module for 
Bluetooth etc. 
[0002] 

[Description of the Prior Art] In recent years, in addition to mobile 
communication system especially a cellular phone, a personal digital 
assistant, etc. , the system treating information communication links, 
such as Bluetooth, is being put in practical use quickly. Especially, 
since it is added to the conventional device as communication facility 
in Bluetooth, in order to maintain the design of device original, to be 
small and to be lightweight and highly efficient are demanded. Moreover, 
the communication module of the shape of a card type used by the data 
communication of a cellular phone and a personal computer etc. has a 
thin shape and the inclination miniaturized more. 

[0003] Such a communication module is formed in the predetermined part 
on the module substrate 6 in which the digital disposal circuit was 
formed, by carrying out the surface mount of the antenna element 5 in 
which the radiation electrode 3 was formed on the front face of the 
dielectric substrate 2, as generally shown in drawing 5 . 
[0004] To the demand of a miniaturization of the above communication 
modules, miniaturization of the circuit board and thin shape-ization are 
performed at the module substrate side by forming the passive element 
arranged on the substrate into a laminated circuit board the improvement 
in degrees of integration, such as IC of the high frequency circuit 
section, and IC of the baseband section, which performs transceiver 
number processing with an antenna element, and conventionally. 
[0005] On the other hand, although there are various gestalten, such as 
a dipole antenna, a monopole antenna, reverse F antennas, and a 
microstrip antenna, in an antenna element, it is in the inclination for 
the monopole antenna which formed the radiation electrode with the 
conductor, and a microstrip antenna to be adopted as a dielectric 
substrate in these, the antenna with which this used the radiation loss 
of an open sand mold resonance circuit — it is — the reduction in the 
back — it is lightweight, and is suitable for a miniaturization, and 
production is easy — etc. — it is based on a reason. The monopole 
antenna fits actuation on the frequency of a broadband from the 
microstrip antenna. It is indicated by JP, 9-153734, A, JP, 11-112221, A, 
etc. about such an antenna element. 
[0006] 

[Problem(s) to be Solved by the Invention] Small, lightweight-izing, and 
high performance-ization are demanded of the optimal configuration which 



can acquire sufficient transceiver property to a dielectric antenna 
module combining an antenna element and a module substrate as mentioned 
above, and the pan. By the conventional dielectric antenna module as 
shown in drawing 5 , an antenna element, IC chip, etc. are arranged on a 
module substrate. For this reason, the thickness of an antenna element 
also needed to be united with the height of circumference components so 
that an antenna element might not project from the demand of thin-shape- 
izing. In order for an antenna element to stabilize a transceiver 
property unlike other components, it is necessary to prepare free space 
near the radiation electrode, and constraint is received so that it may 
become low a little from circumference components in fact. 
[0007] However, if an antenna is generally thin-shape-ized, it is known 
that bandwidth will decrease (unloaded Q increases) and radiant 
efficiency will decrease. Generally the thickness of the dielectric 
antenna carried in such a module is very as small as 1/10 or less [ of 
electrical signal wavelength ]. Therefore, the percentage reduction of 
the bandwidth by having made the antenna element thin and radiant 
efficiency was large, and when broadband communications aerials, such as 
Bluetooth, were miniaturized, broadband-ization needed to be designed at 
the sacrifice of gain or radiant efficiency. Since the thicker one has 
the small sacrifice of gain and radiant efficiency and ends, an antenna 
element becomes advantageous in respect of broadband-izing. For this 
reason, when thinking the antenna engine performance as important, 
substrate mounting may be carried out as tallest components. 
[0008] Moreover, since loss of an electrical signal produces a part for 
the joint of the antenna element section and the module substrate 
section, and the transmission line, a number is reduced as much as 
possible and to shorten is desired. Moreover, since interference of a 
mutual electromagnetic-field component arose when an antenna element and 
a module substrate are made to adjoin, in order to shorten the 
transmission line, this needed to be controlled. 

[0009] The purpose of this invention has the low height at the time of 
mounting, and is being hard to produce interference of the 
electromagnetic-field component of an antenna element and a module 
substrate, and offering a dielectric antenna module with little loss of 
an electrical signal. 
[0010] 

[Means for Solving the Problem] The antenna element section by which, as 
for this invention, the radiation electrode and the signal line were 
formed on the dielectric substrate, It is the dielectric antenna module 
with which it has been arranged and the module substrate section in 



which the digital disposal circuit was formed was combined so that each 
base might come on the same flat surface. Said antenna element section 
and said module substrate section are related with the dielectric 
antenna module characterized by being combined by the checking and 
verifying by the concavo-convex structure formed in each opposed face of 
the antenna element section and the module substrate section. 
[0011] Moreover, a signal line is formed in the concave heights formed 
in each opposed face of said antenna element section and said module 
substrate section, and a grand electrode is formed in said each opposed 
face, and this invention relates to said dielectric antenna module 
characterized by connecting electrically said signal lines and said 
grand electrodes by the checking and verifying of concave heights. 
[0012] Furthermore, this invention relates to said dielectric antenna 
module characterized by forming the opening section between the digital- 
disposal-circuit fields of said antenna element section and said module 
substrate section. 
[0013] 

[Embodiment of the Invention] The antenna element section by which, as 
for this invention, the radiation electrode and the signal line were 
formed on the dielectric substrate, It is the dielectric antenna module 
with which it has been arranged and the module substrate section in 
which the digital disposal circuit was formed was combined so that each 
base might come on the same flat surface. Said antenna element section 
and said module substrate section can design the thickness part antenna 
element of a module substrate still more thickly at the maximum by 
having made it join together by the checking and verifying by the 
concavo-convex structure formed in each opposed face of the antenna 
element section and the module substrate section. The design in 
consideration of the engine performance of an antenna and thin shape- 
ization of a dielectric antenna module becomes easy from this. 
[0014] Moreover, a signal line is formed in the concave heights formed 
in each opposed face of said antenna element and said module substrate, 
and a grand electrode is formed in said each opposed face, and it can 
stop small by connecting electrically said signal lines and said grand 
electrodes by the checking and verifying of said concave heights, 
without making loss of an electrical signal increase. Furthermore, 
interference of the electromagnetic-field component of an antenna 
element and a digital disposal circuit can also be small suppressed by 
forming the opening section between said antenna elements and digital- 
disposal-circuit fields of said module substrate. Furthermore, 
interference for said electrical machinery Kaisei can be suppressed more 



by forming the grand electrode in the inside of the opening section. 
[0015] Hereafter, the example of this invention is explained to a detail 
using a drawing. Drawing 1 is the perspective view ( drawing 1 (a)) and 
decomposition perspective view ( drawing 1 (b)) showing 1 operation 
gestalt of the dielectric antenna module 1 with which it has been 
arranged and the antenna element section 50 containing the antenna 
element 5 by which the radiation electrode 3 and the signal line 4 were 
formed on the dielectric substrate 2, and the module substrate section 
60 containing the module substrate 6 in which the digital disposal 
circuit was formed were combined so that each base might come on the 
same flat surface. 

[0016] The antenna element section 50 may contain the components of an 
impedance matching circuit or others other than said antenna element 5. 
Moreover, the module substrate section 60 forms passive components, such 
as a capacitor, into it with the dielectric laminated circuit board used 
as the module substrate 6, and consists of digital disposal circuits 
mounted [ semiconductor IC ] in the front face. In this example, heights 
8 are formed in the field which counters the module substrate section 60 
of the antenna element section 50, and the crevice 9 is formed in the 
location corresponding to the field which, on the other hand, counters 
the antenna element section 50 of the module substrate section 60. And 
the signal line 4 which carries out electromagnetic-field association is 
formed in these heights 8 and a crevice 9 of printing of a conductor etc. 
at the radiation electrode 3 of an antenna element, and when heights 8 
and a crevice 9 carry out checking and verifying, while the antenna 
element section 50 and the module substrate section 60 unify, it 
connects electrically. 

[0017] With the operation gestalt of drawing 1 , the grand electrode 11 
is extended and formed outside said signal-line formation field in the 
opposed face of the antenna element section 50 and the module substrate 
section 60, and in case heights 8 and a crevice 9 carry out checking and 
verifying, each grand electrode 11 are connected. Thereby, interference 
of the electromagnetic-field component of an antenna element 5 and a 
digital disposal circuit can be suppressed. This grand electrode 11 can 
be formed in each plane of composition of the antenna element section 50 
and the module substrate section 60 by printing a conductor. Moreover, 
this grand electrode 11 may be formed in the location near a plane of 
composition by the through hole train which made the through hole which 
printed the conductor inside arrange or less at intervals of lambda/2 
instead of printing a conductor to a plane of composition. However, 
lambda is the signal wave length in a dielectric here. 



[0018] The signal line 4 and the grand electrode 11 which were formed in 
the plane of composition of the antenna element section 50 and the 
module substrate 6 are combined electrically and mechanically with 
solder etc. 

[0019] Originally it becomes possible to thin-shape-ize further the 
dielectric antenna module which was not made below at the thickness of 
the sum total of the module substrate 6 and an antenna element 5 by 
arranging the antenna element section 50 and the module substrate 
section 60 in which the digital disposal circuit was formed so that each 
base may come on the same flat surface. Moreover, since the thickness of 
an antenna element can be increased by the thickness of a substrate, 
radiant efficiency and the antenna property of a broadband can be 
realized more easily. 

[0020] The base film 10 in which the grand electrode was formed may be 
stuck on each base of the antenna element section 50 and the module 
substrate section 60 in which the digital disposal circuit was formed. 
By carrying out like this, electric stability and a mechanical strength 
are securable. In addition, although the base film given in others 
[ drawing 1 ] is drawn on the dielectric antenna module 1 and the 
distant location for convenience, it has in practice structure stuck on 
the base of the antenna element section 50 and the module substrate 
section 60 like the above-mentioned explanation. 
[0021] Drawing 2 is the perspective view showing other operation 
gestalten concerning this invention. With this operation gestalt, the 
opening section 7 is formed between the digital-disposal-circuit fields 
of the antenna element section 50 and the module substrate section 60. 
This opening section 7 is formed by [ other than concave heights ] by 
the way building a clearance between the antenna element section 50 and 
the module substrate section 60. When there is the opening section 7, 
interference of the electromagnetic-field component of an antenna 
element and a digital disposal circuit can be suppressed. Moreover, the 
opening section 7 may be formed in the location between the digital- 
disposal-circuit field of the module substrate section 60, and the 
antenna element section as the notching section at the module substrate, 
as shown in drawing 3 . Inside, the grand electrode 11 in which the 
conductor was formed is formed in the inside of the opening section 7, 
and interference of the electromagnetic-field component of an antenna 
element 5 and a digital disposal circuit can be reduced further. 
[0022] A ceramic, polymers, or these complex are sufficient as the 
dielectric materials used for the dielectric substrate 2 of the antenna 
element section 50, and the module substrate 6 of the module substrate 



section 60. A ceramic ingredient with especially little dielectric loss 
is desirable. 

[0023] The radiation electrode 3 of the dielectric antenna component 5 
and a signal line 4 are formed by the conductive paste or plating. 
Moreover, when using a layered product for the dielectric substrate 2, a 
part of signal-line 4 grade may be constituted inside. 
[0024] Drawing 4 is the explanatory view having shown the gestalt of 
other association with the antenna element section 50 and the module 
substrate section 60. Drawing 4 (a) has heights in a part of plane of 
composition of the antenna element section, drawing 4 (b) has heights in 
the upper part of the plane of composition of the antenna element 
section, drawing 4 (c) shows the example which has heights in the method 
of Uichi Hidari of drawing of the plane of composition of the antenna 
element section, and the crevice is formed in the location where each 
module substrate corresponds. It is longer than the depth of the crevice 
where the die length of the heights by the side of the antenna element 
section formed all in the end face of the module substrate 6, and the 
opening section is formed when it is made to join together. Drawing 4 
(d) is the perspective view of 1 operation gestalt of a dielectric 
antenna module which combined the antenna element section 50 and the 
module substrate section 60 of drawing 4 (b). 
[0025] 

[Effect of the Invention] As mentioned above, according to this 
invention, it sets to a dielectric antenna module. The antenna element 
section by which the radiation electrode and the signal line were formed 
on the dielectric substrate, By arranging the module substrate section 
in which the digital disposal circuit was formed so that each base may 
come on the same flat surface, and having made it join together by the 
checking and verifying by the concavo-convex structure formed in each 
side face of the antenna element section and the module substrate 
section By attaining thin shape-ization of a dielectric antenna module 
and connecting a signal line by said concave heights etc. Interference 
of the electromagnetic-field component of an antenna element and a 
digital disposal circuit can be suppressed by suppressing loss of an 
electrical signal small and forming the opening section and a grand 
electrode further between the digital-disposal-circuit fields of said 
antenna element section and said module substrate section. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] (a) is the perspective view showing 1 operation gestalt of 
the dielectric antenna module concerning this invention, and (b) is the 
decomposition perspective view of (a). 

[Drawing 2] It is the perspective view showing other 1 operation 
gestalten of the dielectric antenna module concerning this invention. 
[Drawing 3] It is the perspective view showing other 1 operation 
gestalten of the dielectric antenna module concerning this invention. 
[Drawing 4] It is the explanatory view showing other operation gestalten 
of association with the antenna element section and the module substrate 
section. 

[Drawing 5] It is the perspective view showing 1 operation gestalt of 
the conventional dielectric antenna module. 
[Description of Notations] 

1 Dielectric Antenna Module 

2 Dielectric Substrate 

3 Radiation Electrode 

4 Signal Line 

5 Antenna Element 

6 Module Substrate 

7 Opening Section 

8 Heights 

9 Crevice 

10 Base Film 

11 Grand Electrode 

50 Antenna Element Section 
60 Module Substrate Section 
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DRAWINGS 
[Drawing 5] 
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[Drawing 2] 
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[00 24] 04(4. T>-xi-3R^gE5 0 t^ : J^.~)V 
mWM 6 0k tf5ffi<?MtS#?5^Jlli*^ LfcHMErc* ft . 

04 (a) t4. r^T-^s^gpo^H^-gp^flgp^ 

#U 04 (b) li. r>"7 s "t*F»^)S^H«±aiffc: 
OSPfc^TU 04 (c) (4. T^x^^gPOffi-^WO 
0O:££-:^cfl§P£*^ftM£^LTfc'9, -tit-eft 
co^E y a -/t-^coM Jfrt ft fflMfcEHfcWgiflc § ftT v * 
ft. ^^iT>-f-^f!t^PMOftgPc^$;^ ty'i 

§ fc S fc , 2RttHi9gj£ Sftft4?fc3roT^ft 
04 ( d ) (4. 04 ( b ) C0T>-f"Mri^gP5 Ot^y 
A-/PffiSSP6 0 ^m^^tz%%mWTy : r^^J a.— 

)Vco l ggftiBJlR?>ffflgH-?& ft . 

[00 2 5] 

mm?mm kllo4 a 4 ft t . i§*#= 



.A. 



^MHIfi&^ffM Us^ ^-/l/MRSPi: & . -tft-efto 
ffijttc 4 ft ffij^-T'^-r ft 4 3 \z Lfz i i: (c 4 0 . If « 

k whe* v a -n^HKa5<^i#«yaiiijBMa« t urates 
t-mr^ t fi-^aaisK t <^>««#jatiho=F»tnii ft 

[0Hom#=3rira] 

[01] ( a ) {4*%lMW^ftlfm7'>'^^ ; e^.x 

l SaBEflllS^WffiBI'C* 0 . ( b ) (4 ( a ) 

[02] *fMBtfls ft mmtkT vt- a a -)v<?m 

[03] ft lfm#;T yf ^' a —)Vem 



[04] r^^m^gpt^^A-^a 

^ffi^HSfi^S8^^f^afl0T^ ft . 

[05] «!*«0il«flsT>"fi- i E^*Jt-7l'«01 

l lfl:#;T>'T"^ ; eiy'jL-;p 
if«*K« 



4. 



2 
3 
4 
5 
6 



8 nap 

9 mm 

10 ^-X7^;l/i^ 

1 1 r'^yvVM 

5 0 7*>-x^-»^gB 

6 0 ^i/jL— 



[05] 



5 
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[HI] [122] 




11 M 10 
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(51) Int. CI . 7 
H 0 5 K 



F I 



(##) 
D 5 J 04 7 
B 



1/11 
1/14 



HO 5 K 



1/11 
1/14 



F — A (##) 5E317 AA04 AA07 AA22 GG11 



5E338 CC02 CC06 CD01 CD32 EE11 
EE13 

5E344 AA04 AA05 AA21 BB02 BB06 
BB14 BB15 CC05 CC11 CC13 
CC23 CC25 EE06 

5J021 AA01 AB06 CA03 CA06 HA10 
JA07 JA08 

5J046 AA07 AB13 PA07 UA08 

5J047 AA07 ABB FD01 



